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Abstract
Antibtotic residues in ntlk are problemfor cowumer and datryftner, dlscud this mtlhwtll be loss for dairy
former and ewironment pollution, Peiicitlin ffe most antlbiotle rcsidues in mllkYogurt is milk fermented milh with
'sta,,1ter 
af Streptococctrs ihermophitus and Lactobacillus bulgariau. Pcnieillin residues in nilk will re&tce sturter
aaivity anafriatb unsuccessful these process. The purpose of this sudy was to deterntine penlclllin level in milk which
* pissibli to produce yogryt, evaluation of deereasing Penicillin. residues lad ln yoghurt, relationshls between
staier, antibioic residues ond yoghurt ryaltty. Complae Randomized Design consist of *ofactor (penicillin residues
:0,0iU/ml,2,0IU/mt,4,Oti/nl,-8,0IlJ/mI,0,0il|/mlandl0IU/mlandstarterconcentration:5%o,7,5Yo,
I0% ondt2,5%).ThesndyindicatedthAmlthwithpenicillinrestduesl0IU/ml,withstarter(7,5%-12,596)ore
still succes to produceyoglurt and to clear up penicilltn residues in milk
Key vord: Yogur! antibiotic residues in mlilq Peniclllin, starter concentration
INTRODUCTION
Antibiotic residues in milk may ocour due to
preventive and treatrnent of diseases in dairy cows.
Case of clinical and subclinical mastitis in Rejo
Tangan - Tulung Agung are 62.1 I% (Samsiyah , 2002)
KI./D Punvodadi - Pasunran are 44.5a/a (Estoepangestie
et al., 2002). Rejection of fresh milk will impact to
economic (Hakim, 2000).
Mastitis rnostly caus,ed by Staphylocotcus
aureus and B laktam antibiotics are drug of choice
(Jones, 1998). Lieker (2000), B laktarn antibiotics
include Aminocillin, Penicillin, Cephalosporin$'
Carbopenems and Monobactams. Yogurt is d*fined as
food ingredients derived from cowts milk with a shape
such as porridge or ice cream is ftrmentsd cow's milk
with bacterial culturss Lactobacillus bulgaricss and
Streptocogc'us thermophillus at a temperature of about
43 0 C (Kumalaningsih and Hidayat, 1995), According
to Rai (1930), I,actobacillus bulgaricas and
Streptococcus thermophillus is a bacteria that are gram
positive.
The presence of antibiotic residues in milk san
rssult in impaired gfowth resulting yogurt starter
failure of the fermentation process. Some antibiotics
ttrat can inhibit the growih of yoghurt starter including
Penicillin, Streptomych, Tetnacycline,
Chlortetracycline, Oxytetracyclin, Bacitracin,
Erleomycin, Chloramphenicol with inhibition doss of
0.01 [U to 0.40 IU (Hui, 1993).
D17-1
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Lieker (2000), indicated Jhat the bacteria can
become resistant to a single antibiotics through the
development of specific defense mechanism that makes
antibiotics ineffective. In general, bacteria cam hecome
resistant to antibiotics through one of three possible
mechanisms are:
a. Preventing antibiotic enter into and bind with the
orgnnism.
b. Produc€ enzymes that cm inactivate antibiotics
c. Ch*nging the internal binding side of bacteria to
antibiotics side.
Mechanism of baeterial resistance to
antibiotics of p-laktam rnost important is beta-
lactamase producing bacteria, an enzyms
msnghidrolisa cyelic amide bond of p-laktam ring
so no longer active. Beta-lactamase produced by many
gram-positive or negative by either tagging
chromo$omel or extrachromosomal by plasmids or
transposons. Easily transfer these plasmids or
kansposons play a role in the spread of antibiotic
resistance from one bacterial strairl to another
(Hennan,2000).
The purposs of this study 11,4s to detormine
penicillin level in milk which is possibls to produce
yogurt" evaluation of decreasing Penicillin residues
Ievel in yoghurt, relationship between starter'
antibiotic residues and yoghurt quality.
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B^esearch Illethods
Experirnent Besign
This research used Complete Randomized
Design, consist of two factor (penicillin residues : 0,0
IU I ml, 2,0 ru I mL 4,0 IU / ml, 8,0 IU / ml, 0,0 IU /
ml and 10 IU I ml and starter consentration : 5 yo,
7,50A, l0% and l2,5Yo).
Procedure
a. Making of Milk with Penicillin Residues (0,0 tU /
ml, 2.0 IU / mln 4.0 IU / ml, 6.0 lU lml, 8.0 IU / ml
and 10.0ru/ml)
b. Making yoghurt from milk with penicillin
residues
100 ml of milk with penicillin residues (0.0 YJ I
ml, 2.0 IU I ml, 4.0 IU / ml, 6.0 IU / ml, 8,0 IU / ml
and 10.0 ru I ml), inoculated with yoghurt starter
{Lactobacillus bulgaricas and Streptococcus
thermophitlus) with ir consentratian of 5.0i6, 7.5Yo,
10.0yo, 12.596, Next is an ineubation at rmm
temperature for 16 hours. Yoghu* produced
organoleptic testing (appearance, odor, consistency),
total acid, pH, total bacteria and lactic acid levels of
penicillin residues.
c. Inspection penicillin residues in milk and yoghurt
with Bioassry methods (Cunnif, 1 996)
Done seeding Bacillus subtilis ATCC 6633 in
antibiotic medium l, then incubated for 7 days at a
temperature of 37 o C to form $pores. Spores formed
harvosted with the help of PZ solutisn. Spores
obained solution is heated at a temperature of 65 o C
for 30 minutes, and centrifugation carried out at 7500
rpm fbr t0 menit. Liquid of spores washed with a
solution of PZ and sediment re-obtainsd dissolved in a
solution of PZ. As rnany as l7o solution of the spores
are mixed with antibiotic rnedium 2, where the
temperaturc is maintained 45 ' C. For Muller Hinton
media were poured into sterile plastic ftridish of eashof 10 Erl. Sample preparation i$ done by
centrifrrgation. On the surface of media to each petri
dish placed four paper disks (lVhaffiran sntibiotic
assay), where the 3disc paper erch filled with 100 pl
samples (yoghurt) and I paperdisk filled rvith 100pl standard antibiotics (penicitlin 5 IU). Then,
incubation at temperatures 37 o C for ?4 hour$. The
bottleneck zone is rneasured using calipers. The
reading is done by comparing the results of resistance
zone samples with standard curvss that have been
madg.
Results snd Discussion
A. Organoleptic Quality of Yoghurt
The results , showed that the milk with
penicillin antibiotic residues (0 - l0 ru I d) with the
use of starter concenffation of 5 - I Ayo, able to produce
yoghurt with good organoleptic quality of semisolid
appearance, odor typical yogurto homogeneous
consistency. All treatments showed no difference in
the organoleptic quality produced. This is in
accordance with the requirernents of SNI 01-2981-
1992 about the quality of yoghurt (yohurt appearance
of viscous liquid to semi-solid, the smell of norural'
typical, homogensous consistency).
B. Chemistry and Microbiologr Quality of
Yogurt
1. Total acid and pH
Starter Conc.
Rroidu hrrbillin
Figure 1. The influence ofpenicillin residue and
starter concentrationon the total acid yogurt
The yogurt he produced from milk which fre,e
penicillin residue (0 IU I ml) at various starte:
concentrations to produce I total acid (0.755:*'
0.890%), appropriate SNI 0l -298 l-1992. At lor*
levels of residual penicillin (2.0 IU I ml), using 5.0* ,
starter ooncenfiation produces a low total aci4 where,e-.
the use of starter concenffation greater than 5,0o/o c,r
produce total acid more than 0.5Yo. At the level of hig;
penicillin residues (8 IU I ml and t0 IU I ml), using th:
starter concentration of l2.5oh only able to proCuir
acid total that meet the total SNI 0l-2981-1992 (rcr
acid produced greater than 0.596).
2, Total Lnctic Acid Bacteria
Starter C,:,:r'c
{to 20 4.o 6,0 8,o {oo
rurururuuu
o0 za do 6I} ao {&olulun un,nJ
tr5.@,',
f 7.ff^
tr tO-Wu
tr 12,f,%
rusi(tuhnhillin
Figure 2. The influence of penicillin residual and
starter concentration on pH yogurt
Di:._
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Fig. 2, showed that yogurt produces from milk
with penicillin residt.es 0 IU/ml, at various starter
concentrations produces a lower pH compared with
yogurt from mitk with residues of penicillin (2 ' l0 [U
/ml).
In the rnilk fermented by Lactobacillus
bulgaricas and Streptococcus thermophillus, going
reforms carbohydrates into acids such as lactic acid and
acetic acid that will lower the pH and cause a sour taste
(.Rachmawan, 1986). Low total acid and higher pH ot
yogurt products derived from milk with high levels of
penicittin residue causecl so{ne starter bacteria may
have died as a result of artibiotic activity of penicillin.
Penicillin is thc choice of antibiotic for gam-positive
bacteria Orat yogUrt starter is a grsm-positive-bacteria
would be killed if thc milk containing residues of
penicillinand ultimately a failure can ocmr
fermentation process that does not yogUrt production.
2. Total Lactic Acid Bacteria
Starter conc.
probabty part of the starter yogurt has
resistance to t3re penicillin antibiotic.
experienced
c.8ig 6oil LEo 4
Eg z
V
0
Mechanism of bacterial resistance to
antibiotics of p,-tsl$am rnost impo*ant is beta-
Iactamase producing bacteriq an enzyms which
hidrolized cyclic amide bond of fhktam ring so
inactive. Beta-lactttmase produced by many gmm-
positive or negative bacteria with tagging
itromosomal or cxtrachromosornal by plasmids or
transpo$ons. Easi$ transfer these plasrnids or
trensposons, these act a role in tlre spread of antibiotic
resistence frorn one bacterial smin to another
(Hennan,2000)
3. Resldusl Penicillitr
The results showed that is not obtained any
peuicillin rssiduss (Bioassay methorls) in yogurt
producfr fum milk with ponicillin residues from 2.0 to
10.0 IU/ml. The loss of penicillin antibiotic residues
caused by ttre binding of all the enzyme beta laktam of
grarn-poiitivg bacteria Lactobacillus bulgaricas and
St epto coeclas th erm oPh i lus.
Conclusion
fire u$s of yoghurt starter concsnfation of
5.07o, 7.5Yor' 10.0o7(1 and l}-!o/o can be do &e
fermentntiun of milk with penicillin antibiotic residues
levels (2.0 ru I ml, 4.0 IU I ffil, 6.0 [U / ml, 8.0 IU / ml
and t0 ru / ml). Fennentation of yogfrrt can reduce or
evsn elirninate the content of penicillin residues in
milk. Yogurt produced from milk with Penicillin
residues has gooa physical and organoleptic quality,
the rcsidual content of penicillin 0 IV / ml, but the total
Iaetie acid bacteria is low {10 4 - 10 6 CFU / ml). There
is no real ifieraction between the levels of perricillin
residues and starter concentrations of the yogurt
produced. YogU* starter needed e high concsntration
tl.S . I?.57o) for the succsss of making yogurt from
the milk with antibiotie residues.
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acid bacteria Yogtrrt
Fig. 3n showed that yogurt comes *om
penicillin residues 0 IU/ml with various starter
concentrations produccs lactic acid bacteria rnons than
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